Abstract. Experimental details are reported for a previously described synthesis of cecropia juvenile hormone.
Recently we reported a very short stereoselective synthesis of the racemic cecropia juvenile hormone,1 utilizing a novel Claisen reaction. Methyl 6-hydroxy-3-methyl-7-methylene-2-trans-nonenoate, on treatment with the dimethyl ketal of 3-chloro-3-methyl-2-pentanone and a catalytic amount of 2,4-dinitrophenol, is transformed directly into methyl 11-chloro-3,11-dimethyl-7-ethyl-10-oxo-2-trans,6-trans-tridecadienoate. Selective reduction gives a mixture of diastereoisomeric chlorohydrins which is separable by chromatography. The predominant threo-chlorohydrin is transformed into the juvenile hormone. In the present paper we report the experimental details of this synthesis.2 3-Chloro-3-methyl-2-pentanone: To a warm solution (850C) of 123 g (720 mmol) of cupric chloride dihydrate and 22.6 g (540 mmol) of lithium chloride in 200 ml of dimethyl formamide, under nitrogen, was added 30 g (300 mmol) of 3-methyl-2-pentanone. After 4 hr at 85-90'C, ice was added and the product extracted with pentane. The pentane was washed with water until neutral, then with brine, and dried over anhydrous MgSO4. Removal of pentane and distillation through a Vigreux column gave 36 g (90% yield, >99% pure by GLC) of 3-chloro-3-methyl-2-pentanone, bp 88-90°C/148 mm; IR(film) 1718 cm-1; nmr (CDCl3) 6 0.98 (t, J = 7 Hz, 3 H), 1.63 8-Chloro-2,2-dimethoxy-3-methylpentane (6)3 and 3-chloro-2-methoxy-3-methyl-1-pentene: The above chloro ketone (300 mmol), dissolved in 40 g of methanol and 44.6 g (420 mmol) methyl orthoformate containing 400 mg of p-toluenesulphonic acid was stirred at 50-60°C for 5 hr, then at room temperature for 24 hr. This mixture was poured into 250 ml of dilute (10%) KHCOs and extracted with ether. The ether was washed with brine until neutral and dried (M\gSO4). Removal of ether and excess orthoformate through a Vigreux column allowed distillation of the products 6 and 3-chloro-2-methoxy-3-methyl- Methyl 6-hydroxy-3-methyl-7-methylene-2-trans-nonenoate (3): A solution of 1-butenyl-2-magnesium bromide prepared from 2-bromo-1-butene (8.66 g, 64.2 mmol) and magnesium in tetrahydrofuran (88 ml) was added to a cold (-400C) solution of methyl 3-methyl-6-oxo-2-trans-hexenoate (3.50 g, 22.4 mmol) in tetrahydrofuran (50 ml) at such a rate that the temperature remained at -40'C. After stirring at-40'C for 1.5 hr, the reaction mixture was poured into saturated NH4Cl solution and extracted with ether. The combined ether layers were washed with water until neutral, dried (M\gSO4), and evaporated, affording 4.0 g (85% yield, 75% 3 and 25% starting aldehyde by GLC). In a similar experiment, 21 g of such a mixture of 3 and starting aldehyde was chromatographed on 500 g of silica gel (deactivated with 10% water; eluted with benzeneether 19: 1) affording the allylic alcohol 3 (12 g, 57% yield; 90% pure by GLC). An analytical sample from a chromatographic fraction was evaporatively distilled at 68°C/0.001 mm; IR (CCl4) 3595, 1720, 1650 cm-'; nmr (CDCb) Methyl 11-chloro-3,11-dimethyl-7-ethyl-1O-oxo-2-trans,6-trans-tridecadienoate (7): A mixture of the allylic alcohol 3 (1.06 g, 5.0 mmol), the chloro ketal 6 (3.61 g, 20 mmol), toluene (7.5 ml), and 2,4-dinitrophenol (92 mg, 0.5 mmol) was stirred at 95°C for 14 hr and at room temperature for 6 hr, using a heated DeanStark trap for removal of methanol. Toluene and excess chloro ketal were removed by evaporation at oil-pump pressure. The residue was chromatographed on 350 g of silica gel (hexane-ether 9:1) to yield 1.225 g (74%) of the chloro ketone 7 (pure by GLC). An Methyl 11-chloro-3,11-dimethyl-7-ethyl-10-hydroxy-2-trans,6-trans-tridecadienoate (8 and 10): NaBH4 (1.20 g, 31.8 mmol) was added to a cold (0°C) solution of the chloro ketone 7 (1.81 g, 5.5 mmol) in methanol (130 ml). The mixture was stirred at 0°C for 30 min, poured into water, and extracted with ether. The combined ether extracts were washed with water, dried (MgSO4), and evaporated. The residue (1.80 g, quantitative conversion) contained a mixture of the chlorohydrins 8 and 10, with Rf values on TLC (hexane-ether 4: 1) of 0.27 and 0.20, respectively. The chlorohydrins were separated by preparative TLC (silica gel, hexane-ether 9: 1) affording 507 mg (28% yield) of 8, 377 mg (21% yield) of 10 and 137 mg (8% yield) of a mixture of 8 and 10.
